Kinetic characterisation of the light-driven protochlorophyllide oxidoreductase (POR) from Thermosynechococcus elongatus.
The light-driven enzyme NADPH:protochlorophyllide oxidoreductase (POR) catalyses the reduction of the C17-C18 double bond of protochlorophyllide (Pchlide) to chlorophyllide (Chlide), which is a key regulatory step in the chlorophyll biosynthesis pathway. POR from the thermophilic cyanobacterium Thermosynechococcus elongatus is an attractive system for following the reaction and in the present work we have carried out a detailed steady state kinetic characterisation of this enzyme. The thermophilic POR was shown to have maximal activity at approximately 50 degrees C, which is similar to the growth temperature of the organism. The V(max) was calculated to be 0.53 microM min(-1) and the K(m) values for NADPH and Pchlide were 0.013 microM and 1.8 microM, respectively. The binding properties for both substrates as well as the NADP(+) product have been analysed by using fluorescence emission measurements, which have allowed the dissociation constants for binding to be calculated. These results represent the first steady state kinetic characterisation of a thermophilic version of POR.